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{m^^2] a/^)]yY^7^/\y( yru:ff-^y h-H)^^ (Ca3_xCox)A 
I 2 (S i O4 ) 3_Y (OH) 4Y<7)&^^ (Xjt:6^'0 < 0 . 1 0. Ym-^^O 

[lt^:^4l a^^)]y]>^:^j\4 },-Ta:ff-^y h^s, (C a3_x Cox ) A 
I 2 (S i O4 ) 3_Y (OH) 4YC7)^^ (X^^q < 0 . 1 0. Y-lit^&^O 
^Y^2. 2<Dl^mx-^^) ^:^ir:h. IS^:® 3 lcffi«o^<bn/A';i/ bfB#v^ 

[0001] 
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#M2 0 0 2-2 4 6 3 1 8 ^ ^->^ : 2 



K : 02 - . ^^•-^^■9--r K : O2 2-) =^:*y^r;HbL/c-if:f^^ hmmik^m 
[0 0 0 2] 

> #?LgT;^^•^^i#Jl^c^i#$tLTi3 0^ ^S^i^jastis oo-eoortct-c 

Ttf^^^i^s-ei-S Y. M. Kang and B. Z. Wan, Appl. Cat. A, Vol. 

114 (1994) p. 35 . R. S. Drago, K. Jurczyk, D. L. Singh and V. Young, Ap 
pi. Cat. B8, (1996) p. 155 . N. Watanabe. H. Yamashita, H. Miyadera and 
S. Tomlnaga, )^pl. Cat. B8, (1996) p.405) o Lj&^L^ 

[0 0 0 3] 

^wm^zm-^tzt^Lh^ 3 5 o'cj^JL±icjn^-r^^ s'^oL-^^ v^^mtL. 
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#M2 0 0 2 - 2 4 6 3 1 8 : 



[0 0 0 41 

(1) ^^mm^mit^iz^^ximm-t^'^4j::-i-4 h^mmm^tLx-^t^ 
M'it^j:^^Lm-mMmx^-^x. m^\:^^^j]^hi^4j:-i-^ hmmizn^^-t/z^ 

(2) ::i^VVV^m^^4Vu:^^^yyy!,t^ (C a3_x C ox ) A 1 2 (S i O 
4) 3-Y (OH) iY^m.m^ (Xm-^^0<X^O. lO. Y^>e)^^0^Y^2. 2 

<^mmx^:b) ^m-t^^ (d i,zmm.<Dm^t:=i^^}i^hmw-^^j^-^'<hm 

Mo 

(4) Kn:^-^^.^y (C a3_x C ox ) A 1 2 (S i O 

4) 3-Y (OH) 4Y^m.m^ (X'fit>&^0<X^O. 10. Y'fli76«O^Y^2. 2 

"iria (3) ^zm^(om^t=^^^}i^Ym.W^^J^i-4hMM<o^ik'yf^o 

(6) tffia (1) Xit (2) iCf3^<^l^'fb=r/t;l/ hii^-T>r J^f-^ h^!l5S^Mv> 
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[0 0 0 5] 

^^^^ ^§t^i^^\^^xMKmmKum't^o 

^^mommMMit. Mm^Mt LXOa^^)V h'^m^-'^ h 

mmKx^mL, -^^^s o o°cmji-ejnfi-t^-tt3j: }3#^tL. ^(D^t^m. 

^fi (Ca3_x Cox ) AI2 (Si04)3_Y (OH) 4Yi:^fB$tt^o 

. ^I&^<^if^m(±. M^^'^'OX mHj^OKX^O. 1 0, Y'fit;6^0^Y^2 

hii^ hmm^^LXi^y), -5-<^a^^J±C 33 A I2 (8104)3. 

Y (OH) 4Yt?^$tL^o m.^^^<OYmitO^Y^3(7)j£Mm'tt^o ^^-f F 

I2 (S i O4 ) 3 . Y=l. 5 0:#-^(iCa3 A I2 (8104)1.5 (OH 
) 6 ^ Y=2. 2C)^'a-t±Ca3 A I2 (8104)0.8 (OH)8.8>Y=3 
<om^i±Ca3 AI2 (OH) 12-eib'So ^^-( h^^:^--^y h<Dm7^iz^ib:hC 

[0 0 0 6] 

Ca2+:5.TCo2M;r^O-f ^Viji^ti, ^tt-rtLO. 1 1 2 nm25:?>'0 . 0 
9 0 nmX^i). ^^(D-^-^m:^^K/is^\,>^ L/z^^'oT. C a2M :f V^^^C o2+ 

C a 2+^ ;t > ic^-r^ C o 2+^ ;t > (DW^-MlK im^ib^^ ^Ltyb^i^, mmyf)^ h 
'tcDU^m.^^ibfzm^. Co/Ca = 0. 0 3 4 4 (=0. 1 0/2. 9 0«=e 
;Vit) X^^tzo Co/Ca = 0. 0 3 4 4^;i'Jfc<7)i: Yulf^^.y y 

Oia^^ii. (Ca2.9 Coo.i ) AI2 (8104)3.7 (OH) 4yT'^^o 
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> Co/^Ca = 0. 0344 ^;Vifcm±<^)jtf!|^ > {iSnx.5&v>:^;65#^-t? 

^ ^ o 

[0 0 0 7] 

^•^^^^-r Kn:^'-;^^ h(7)'g-^}5fe(i, fttiOtC, rj/'?;Vh^jf,, ?^;;i/vT5i!i. T;!/ 

^^ i/V:^> ^^H^HSti^V S^±. ^4^p. 

<Oi,<DX-^flimm^^mmt^^t^^'C^^o ^^^^ n/sf;vhi::^;i,v.>A<7)'^ 
ftitfi, jc'n:^'-;t-y bOli^^ (C a3_x C ox ) A I2 ( 

S i O4 ) 3_Y (OH) 4Y'^(D [3 J ;h H d Kir :h o UMKiiOKX^O. 

[0 0 0 8] 

mMLfz-m^m^t- 1 ^u-yizx 1 0 or;d^^>2 o ot:oza;g-e5B#F^m 
1 0 ot:mT<^?ajgT-{±^j;&;&^+:g'tCii^fT-<ir-f. 2 0 ori^iUiT-fi^^^fc 

fLoi :i:f^^-^^ :itK^j:^fzt6. 100-200 °C y^^^Mtr^ ^ o » 

^r^fi5B#f^<J: i9M<T^>fi:V^j&^ ^^aftcJ^ J:V^r7/N';i/ h^;^/N>f i^-nj^T-^^y 

^^^w^m^izx 3 0 0 t:m±. i o o o t:i^iLToza;g|gHt?ipi^i-;g, ^tKX 

t;6^X-§^o 3 0 or J: ^i&.^^iMLmxmmLfzm^it. n/t;i/h-^;t^N.f Kn;(7* 
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-^yh (D^m:d^-\r^Ttj: < , 1 0 0 0 -c i: J9 ^^v^iaE-e^^i^ LT ^> ^v.^^ 

[0 0 0 9] 

J;<^^tLrv^^, ^^^TKm^b^^ (ldh) 

mmmi^tLfzmX-mmm^(Dm&'rT^^i)^^ F. Cavani, F. Trifiro 

and A. Vaccari, Catal. Today, Vol. II (1991) p. 173 . B. Chen and J. L. F 
alconer, J. Catal.. Vol.144 (1993) p.214. S. Velu. R. Veda, A. Ramani, B 
. M. Chenda and S. Sivasanker, Chem. Conmun., (1997) p. 2107 ^ S. Velu, 
K. Suzuki, M. P. Kapoor, F. Ohashi and T. Osaki, Appl. Catal. A, Vol.213 
(2001) p. 47. S. Velu, K. Suzuki and T. Osaki, Catal. Let., Vol.69 (200 
0) p.43 ) . :ff'-^ 'y h«3t^;t1-^3y^';^ Kn5&*-^>5' h "kmMW 

[0 0 10] 

^i^. ^^m<r>:fjmziB\i^X^ Y=2. 2 O^N^ Kn?r-^'y h fr— -Efll^ LT 

Co/CaJ:b4-055>^0. 0 7 1 4 tX^^X±myjmx-^^Lfzn^VV 

h<DXRDm^m^t:miKmto ^j:^. mi^<0&% (O) 
(±7N^Kn:*'-;^.;,h (Cas Al2 (S i O4 ) o.8 (OH) g.S ) ^ MA ( 
m) ii:2,vUY^m^s^ ( (Ca3_x Cox ) A I2 (S i O4 

) 0.8 (OH) 8.8 ) > (A) (i@Mkr77-^';v h (C03 O4 ) ffi3jt<7)[ll*lf tf 

-^X^:ho ^^^Ji^h^mm (Co/Ca = 0) <DUMii^^4 Y(o 
^^^^^^fi:ho :^;Vv'^A<^)— gB;6^3/^';^^-ea$^^;}^;g, (Co/^Ca = 0. 

0 16 9) wf-^mm^^ < ^j^^fzi6K!^i^m:^m7!}mMmi<z-yy m.. 

a = 0. 0380t xmk^t. 5&v^^>fb=f^N';V h Wttl LT < 
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[0 0 11] 

Lfz:d^^X. =^^-^VVh55^^m^U#^*{i. 0 0/0 3 = 0. 0 3 4 4i)m^'^ 
§<^«5^{ilr^Lfziil9. (Ca2.9 Coo.i ) A I2 (S i O 
4 ) 0.8 (OH) 8.8 -e^^o llIl<7)*tm=^^StT. ^^^^^tCoZ-CaJt 
<7)M^^|1I2 tr^-to (Z o/Q,^)^C-h^(^i)^hQ . 0 3 4 4 4-t?{±|g-^^^;6n . 
2 4 0 8 nm;^^?) 1. 2 3 1 3 nmi T-^^lc^/i.-L. ■e<^^^^i 0 . 0714^ 
•ei. 2 3 1 3 nin-C^t>^>^)$^ofj:o C:<^ia:t±, C ©2+^ :^<7)g^;e,sC o 
/Ca = 0~0. 0 3 4 4 t-e{i»nL/cC o2+^:t>^<^^»7i>^^^Tt>tL. -e^m 
Ji> fiP^. Co/Ca>0. 0 3 4 40Smmf^tL^v^ii:^*l5^LTV>.5>o 

[0 0 12] 
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[0 0 13] 

3^^-> (Ca2.9 Coo.i ) AI2 (S i O4 ) 0.8 (OR) s.8 '^Ml^m 

t^mm<7)m^^xRDMmzxm^fzt:i^. muy^^hs o ox^t-cit (ca 

2.9 C 00.1 ) A I2 (S i O4 ) 0.8 (OH) 8.8 ^^tf^m^tL^J^-^^^tzTb^ 
. S5 0VX-)jnm-r^t^m<t'^4^i--( h (Cai2AlioSi4 O32 (OH) 
6 ) . ^^JA (C aO) Rzm^t=i^'^)Uh (C03 O4 ) liZm^tLfZo 3 5 0*0 

h-t?^ofco 7 0 ormi-esni^i-^tTKm^bv^jn.^.f h^ei^^Mtci^TKLriiTK 

T^Ji-^^h (C ai2A lioS i4 O35) t^j:^fZo 
[0 0 14] 

Co/CaJt^^O. 0 1 6 9. 0. 0 2 3 8> 0. 0 3 4 4. 0. 0 7 1 4 

m^j:^4mm(Dn/^)vy^7^/s4 ],*n:^-^.y Y^^mU 4 0 0 r-^JnU^Lfc 
^(T^Jt^lf^^ IMbny?;l/>0*£^@^^2 ^c^-To J:b^M«{iCo/Ca = 0 
. 0 3 4 4<D^^^ VX2:ff-^y h-^ie, 5m2 ygX-mi>i^^<. ^<Dm(D^^4 
Fn:^*~:T.^y h-e{i2~3m2 /g^jgT^ofco Ji:M«{i. 5&^'^<^§v^ 
WM^^tttc t o T^v^o --Jj. m'ffc:^/-?;^ h (7)*:i^#{i Co/'Ca = 0. 0 
16 9-0. 0 3 4 4<D=i/^)U Kn;^f-^<yhTr250~275A<l: 
amnmx-^^. Co/Ca = 0. 0 7 1 4C0-etLt?8 5 0 A^^:^t§ < 

[0 0 15] 
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[0 0 16] 

^AK^ Co/Ca = 0. 0 3 4 40n/s;-;n.^;^7N^ pn:^-:^^> hcoJnftiia 

}i'hm.^mt. 3 5 o:s.o'^4 0 e o:s.y'^2 7 sA^iat^iwi 

Ciz^^^^Lfz'^K 4 5 0'Cm-h-eiPitLf^m<^'etL{i4 4 7 k-b^h^Am^iz 
o/Ca = 0. 0344. M2ajK= 4 0 0 °CJil.T> :&^'$fiitr^>'i> «1 1 ^^e^^b 
[0 0 17] 
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[0 0 18] 
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^#112 0 0 2-2 4 6 3 1 8 ^ ^-i^ : 13/ 

#=300~500/<m, ^»2ajK=mza~ 5 0 0 KfB:fy^y^ = ':fu\£]yy, 

^^-fe'^-. v)VJLy(7)3mm. Km:^:^mm=i o o o p pm. mm^^:^=^% 

^ 'ff:^m.M= 1 0 Cm 1 /id i n. ^r^i;ijK= 1 0 0 0 0 
^u-^hy^y^- IPorapak P. 5A molsieve^ 

m^R. iJ'yJ^'. 2 m X 3 ) X^-o fzo 0 3 ic. 4 0 0 X^tmc^U^ X^fzWAt^ 

mtUy^i^mtmib h tt, \i^'fii,(DmjiiSif::^ ^)Co/Ca = 0. 0344 <?5g!b^ 
( (Ca2.9 Coo.l ) A l2 (S i O4 ) o.8 (OH) g.S ) 

[0 0 19] 

(Ca2.9 Coo.l ) A I2 (S i O4 ) 0,8 (OH) g.S ^B!l!^tcMv\ R 

Q 0'X:X2%(D5^m^^7^\.. ^^i?*{i7S®<7)±^i:ih^Cfo]_LL. 3 2 5 °C-e 1 
0 0%t3iiLf^o :55^m^<?)^^t;«. CO2 <D^X:^^fZo '^cfoN H2 Oti^^ 

^-^^ hOM^ffittti^ KJS?ajg:;653 2 5 'C-^^):S^^^{i-Hn-e^ 0 > 4 0 or 
T2%(^^^^^^^L. 6 2 5'Ct?l 0 0%tcitL/io '^is. tm^i^m^-f. 
^'^mmmm.'^'i^^fzt^:^. •7'ntfw>{±6 O ormilc^tjn^Lrlgi^T^- 
-(:r.iry( y(Dmm^'m±. 2 0 Ot:^IS|t]±i-^ii:^mL. ;$:^H^{i. 

[0020] 
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mmmi 

i3 ;V vTM h UTfffil^ 0. 7 7 g . b M t LT7jcm<k^^^'^l/ h (Co 

( OH) 2 ) 0. 0 3 3 g. r)\y^^m^h\^xryv^'^V)v (a 12 03 ^lt 

<^#:t*;20%) 1. 8 g. ->V:?72!it LT#^B^B@v'';:*0. 21g^#»L 

0 #.vim=£:#*2 5 m 1 (7);^ - h ^ i^-y^;;^^^ 2 5 r p mTtt^ 2 

») (Ca2.9 Coo.l ) Al2 (S i O4 ) o.8 (OH) g.S <^&^^"^'^^tL 

Kn:^*-;^^y h-Sr-^^LfCo ^v^T'. ±12 (Ca2.9 Coq. 

1 ) AI2 (S i O4 ) 0.8 (OH) 8.8 <^a.^^<^3^-^'>'^ Kn:*""- 

[0 0 2 1] 

00~500A<m> m^^UM=WiEL-- 5 0 0 KS:^r;^2gJ^= 1 0 0 0 p p m 
. m.mif:^=-^%. '^':^'MA= 1 0 Om 1 /m i n. ^m^m.= 1 0 0 0 0 h-1 

o 1 s i e V e, f&tt^. : 2mX3) X^^f-ofzo ^*fi> ^>za;g/5^2 

0 0'C-e2%O:9i^^=£r^L. :$5ij?^(iSS<^±#t *tci^±U 3 2 5t:-ei 
OOrolc^tL/Co 5m'ik(D^jmi\t^ CO2 O^-Cabofco ^^3. H2 OJi^^ 

[0 0 2 2] 

mmm2 
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^#M2 0 0 2-2 4 6 3 1 8 ^ v : 15/ 

|?^^To fz^^^ms ^iZTjki-^ KJBUm^^2 0 0 "C-e 0 %. 2 2 5 r-C 1 3%<D 

^mm^^u ^mitum<D±nt^i,z\^±u s o ot:T'i o o%izmLfz 

[0 0 2 3] 

M^lr^f o7t^:i:^IlI6 tc^f o 2 2 5'CtrO%^ 2 5 0t:t?2 5%(?[) 
:S^^^t:^U :9ii^iizaK<^±#i:*tCFfi}_hL, 3 2 5 1 0 0 %lC3iLfc 

o :53^^<^^^%«. C02 :S.Z/^>'^f>'T'^o7^:o ^is, H2 Oti^^l"^^ 

[0 0 2 4] 

[^^<0^:^] 

m±i^^L/iJ; 9 ^^Hi^fi. hffi#"v-f jc^^T h^iili:s.of-e<7) 

^^mr^%h^ 3) 3 0 0'Cm±. 1 0 0 0t:mTOlg:V^zaE^#t:\ MdE'&y 
[|lIMom#5&l5i§§] 

[mi] 

C o/C aJt-^r 0/6^^ 0. 0 7 14 i'C^x.T^^LT'crr/N*;!/ h-^^/N^ Kn 
[^2] 

C o/C aJ:b^ O^a^f^ 0. 0 7 14 t -tr^x-T-^^ L/c n/-?;]/ Kn 
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[0 3] 

(♦) RVC o aitomm^TT^-to 

im4] 

(Ca2.9 Coo.l ) Al2 (S i O4 ) o.8 (OH) s.S ^M^t->^v^ K 

(C 32.9 Coo.l ) A I2 (Si 04)0.8 (OH) 8.8 S 
^Szajg =S: ^ X. T ^ > ^' O ^-f ^ o ^§ :^ =1: ^ i- o 

[me] 

(C a2.9 C 00.1 ) A I2 (S i O4 ) 0.8 (OH) g.S ^MS^'fflv^ K 
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